Variable Rate Equalization Charging for Power Lithium-ion Batteries And Its Management System Research by 王华
 





硕  士  学  位  论  文 
 
变倍率锂电池充电及其管理系统研究 
Variable Rate Equalization Charging for Power Lithium-ion 




指导教师姓名： 陈文芗 教授 
专  业名 称： 仪器仪表工程 
论文提交日期： 2014  年    4   月 
论文答辩时间： 2014  年        月 
























另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的











































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






                             声明人（签名）： 





























































In the future，energy-saving and environmental protection will be the theme of 
our society's industrial development, Energy-saving and environmental protection 
features of electric vehicles will no doubt be the direction of future automotive 
development. The electric vehicle power’senergy and power comes from lithium-ion 
batteries, its overall performance and service life are the key factors restricting the 
rapid development of electric vehicles. Therefore, how to charge the lithium-ion 
batteries efficient, keep its consistency improve efficiency and service life of the 
batteries has an important significance. 
Firstly in this paper, the development and applications of domestic and foreign 
electric vehicle battery management system are introduced, at the same time,the 
power lithium batteries charge and discharge involved characteristics were analyzed , 
For the specific charge and discharge characteristics of lithium batteries,the 
variable-rate charge-balancing solution was proposed, the program in the main charge 
on the basis of electric current,the auxiliary charging current is introduced, depending 
on the state of charge of each single cell using a different charging rate charge,and 
achieve the balanced charging purpose. 
This paper systematically introduces the variable rate equalization charging 
system's the balanced control module, battery status information detection module, 
the main charging power, the balanced modules, HMI and other key module's 
hardware design and the corresponding software design. The main module charging 
using full bridge converters topology, equalization charging using single flyback 
converter topology, they has undertaken an in-depth analysis. We also complete the 
parameters determination and calculation. In order to solve the battery information 
collection, proposes a series battery voltage measurement method of time sharing 
access, this method solve the common-mode signal problems of the in-line battery 

















produced, and built a equalization charging system experimental platform of 40Ah 
lithium-ion battery.On the platform, many cells took the experiment on the variable 
rate equalization charging and without the equalization charging for many times. 
Experimental results also show that variable rate equalization charging can effectively 
solve the equalization charging problem of different state of charge single cells in a 
series. 
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底全球二氧化碳排放量已经创纪录的达到 360 亿吨左右 [1]。与此同时，人口的增
加必然意味着交通出行的增多，有调查显示今后 50 年里，汽车的使用量也将暴





国能源部，在 1991～1995 年间给“先进电池联合体”（USABC）投资了 2.26 亿
美元，资助其对于电动汽车高能电池的研究[2]。2014 年 3 月份，特斯拉（Tesla）








































Smart Guard 系统、EMS 系统[4,5]。 
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